("head") to aboral ("tail") profiles of gene expression during this process. In this screen we have identified a gene family of high similarity to mammalian Cthrc1, collagen triple helix repeatcontaining protein, most members of which demonstrated high differential oral-aboral expression along the regeneration process. To date, only the mammalian Cthrc1 gene was studied and its expression was at first found to be induced upon injury to arteries in rats and later it was detected in multiple human cancers.
We report here the initial characterization of the expression patterns of the different family members along the developmental stages, in adult polyps and during the time course of regeneration. Nv-Cthrc genes of one of the expression groups display an aboral expression pattern, from the larval stage and into the mature polyp, and may be associated with the Wnt/PCP pathway. Interestingly, another group of these genes is expressed more towards the oral part and does not overlap the aboral group. Upon regeneration, these genes show a highly dynamic and unique mode of temporal expression suggesting a role in the re-construction of the missing body parts.
Our new data on these genes in Nematostella as well as our phylogenetic studies in metazoans may shed light on the general logic of their operation and on the evolution of this gene family in the animal world, which may thus enhance the limited knowledge on this little explored gene in man. What in development is required to produce a complex phenotype? Can we identify any commonalities among the developmental gene networks that explain complex phenotypes? To research these questions we use a general computational model, the Embryomaker, which can implement any possible gene network, all cell behaviours known in animal cells (mitosis, adhesion, etc...) , the regulation of these by genes, and realistic biophysical interactions between cells and tissues in a 3D space. Using this model we simulate three large ensembles of embryos. In ensemble I gene expression is homogeneous in space, thus homogeneously activating the different cell behaviours (although at different rates in each embryo). In Ensemble II, the genes regulating cell behaviours are expressed in a gradient. In ensemble III, each embryo has a different, randomly built, gene network that leads to non-homogeneous activation of different cell behaviours in each embryo. Although real gene networks are certainly not random, this statistical approach allows us to explore the space of possible networks without bias.
Our results show that all ensembles are able to produce embryonic morphologies of very similar morphological complexity. These morphologies are, however, not very robust in the case of ensemble I. The results suggest, thus, that gene networks are not necessary to produce complex morphologies, but they are necessary for such morphologies to be robust against external perturbations. We discuss how the three ensembles represent three main types of development observed in multicellular organisms: ensemble I resembles placozoa, ensemble II resembles metazoa that do not use extensive local signalling like Cnidaria, whereas ensemble III would be more representative of bilaterian development. In vertebrates, the head and axial muscles arise from different mesodermal origins and their development depends on distinct gene regulatory pathways. The initial activation of Mesp1, Islet1 and Tbx1 in the cardiopharyngeal mesoderm is at the origin of head and cardiac muscles, where Pax7 subsequently marks future muscle stem cells. In contrast, Pax3 and Pax7 expression in the somitic mesoderm gives rise to trunk and limb musculature, with Pax3 then being downregulated in most muscles during fetal stages.
The neck muscles at the head-trunk interface constitute a transition zone between somitic-derived axial muscles and head muscles of unsegmented mesodermal origin. While cranial and axial muscle development have been extensively studied, the mechanisms involved in the genesis of neck muscles at the head-trunk interface remain unclear.
Using a combination of genetic lineage drivers in the mouse, we have mapped the origin of the majority of neck muscles and defined the regulatory networks underlying neck myogenesis. The complementary analysis of other vertebrate organisms, including chick, fish and axolotl, might shed new light on the evolutionary origin of the neck and closely associated pectoral girdle apparatus. We expect that the unique signatures that define the head-trunk interface could provide new insights into understanding the developmental origin of some human congenital diseases such as DiGeorge syndrome where subsets of cardiopharyngeal muscles are affected. Insects employ a variety of developmental strategies to achieve a relatively stereotypic body plan. Although we have greatly advanced in our understanding of the mechanisms of morphogenesis, we are still unclear on how morphogenetic cell behaviors evolve and how the interplay of known morphogenetic behaviours can give rise to novel morphologies. Therefore, we are focusing on the red flour beetle Tribolium castaneum, which is a short-germ insect that retains many ancestral characters common to most insects. Further, it undergoes dramatic epithelial rearrangements of the blastoderm offering exceptional material to study the molecular, cellular and mechanical basis of tissue morphogenesis and compare it to Drosophila and other insect models.
We image Tribolium embryogenesis using multi-view fluorescence light-sheet microscopy(SPIM), to characterize nuclear, membrane and actomyosin dynamics in wild type and genetically perturbed conditions. We unfold our 3D data into 2D cartographic maps to compare cellular events across tissues in the entire embryo during early embryogenesis. We are specifically focusing on the stages of extra-embryonic tissue expansion (serosa epiboly), amniotic fold formation and serosa window closure-which results in the formation of an outer eggshell like layer of a continuous extra Abstracts S107
